
EM 1110-1-1804
1 Jan 01

F-i

APPENDIX F
SOIL SAMPLING

Table of Contents

Subject Paragraph Page

    (F)    (F-)
Chapter F-1
Introduction
Purpose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-1 1-1
Applicability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-2 1-1
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3 1-1
Rescission . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-4 1-1
Background . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-5 1-1
Organization and Scope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-6 1-2

Chapter F-2
Sampling Requirements
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-1 2-1
Sample Quality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-2 2-2
Parameters Which Affect Sample Disturbance . . . . . . . . . . . . . . . . . . . . . . . 2-3 2-2
Selection of Sampling Apparatus to Obtain Undisturbed Samples . . . . . . . . 2-4 2-5
Borehole Layout, Depth and Interval of Sampling, and Sample Diameter . . 2-5 2-9

Chapter F-3
Drill Rigs and Appurtenant
Equipment
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-1 3-1
Drill Rigs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-2 3-1
Types of Drills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-3 3-5
Accessories and Appurtenant Equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-4 3-10

Chapter F-4
Drilling Fluids
Purpose of Drilling Fluids . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-1 4-1
Types of Drilling Fluids . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-2 4-1
Properties of Water-Based Muds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-3 4-5
Mixing and Handling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-4 4-8
Drilling and Sampling Problems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-5 4-8
Limitations and Precautions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-6 4-13
Good Drilling Practices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-7 4-14

Chapter F-5
Equipment for Undisturbed Soil
Sampling In Borings
Sampler Types . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-1 5-1
Sample Tubes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-2 5-11



EM 1110-2-1804
1 Jan 01

F-ii

Subject Paragraph Page

   (F) (F-)

Chapter F-6
Procedures for Undisturbed Soil
Sampling In Borings
Advancing the Borehole 6-1 6-1
Stabilizing the Borehole 6-2 6-3
Cleaning the Hole Before Sampling 6-3 6-4
Sampling Procedures 6-4 6-5
Preservation of Samples 6-5 6-11
Boring and Sampling Records 6-6 6-13
Shipment of Samples 6-7 6-14

Chapter F-7
Equipment for Disturbed Soil
Sampling In Borings
Sampler Type 7-1 7-1
Augers 7-2 7-1
Push or Drive Samplers 7-3 7-2
Displacement Samplers 7-4 7-3
Vibratory Samplers 7-5 7-4
Percussion Samplers 7-6 7-4

Chapter F-8
Procedures for Disturbed Soil
Sampling In Borings
Advancing the Borehole 8-1 8-1
Sampling Procedures 8-2 8-3
Boring and Sampling Records 8-3 8-5
Preservation and Shipment of Samples 8-4 8-5

Chapter F-9
Sampling Frozen Soils
Introduction 9-1 9-1
Drilling Equipment 9-2 9-2
Drilling and Sampling in Frozen Soil and Ice 9-3 9-7
Special Considerations 9-4 9-9

Chapter F-10
Underwater Sampling of Soils
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-1 10-1
Underwater Sediment Types . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-2 10-1
Planning an Underwater Site Investigation . . . . . . . . . . . . . . . . . . . . . . . . . 10-3 10-2
Work Platforms for Underwater Sampling . . . . . . . . . . . . . . . . . . . . . . . . . 10-4 10-3
Underwater Samplers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-5 10-4
Special Considerations for Underwater Sampling . . . . . . . . . . . . . . . . . . . . 10-6 10-12



EM 1110-1-1804
1 Jan 01

F-iii

Subject Paragraph Page

(F) (F-)

Sample Handling and Storage 10-7 10-14
Summary 10-8 10-15

Chapter F-11
Sampling from Test Pits, Trenches,
Accessible Borings, or Tunnels
Introduction 11-1 11-1
Excavation 11-2 11-2
Sampling and Testing 11-3 11-4
Preservation of Samples and Test Records 11-4 11-6
General Safety Considerations 11-5 11-7

Chapter F-12
Sampling from Stockpiles and Bins,
Transportation Units, or Conveyor Belts
Introduction 12-1 12-1
Sampling Plan 12-2 12-1
Sampling Procedures 12-3 12-3
Required Volume of Samples 12-4 12-5
Preservation of Samples and Test Records 12-5 12-5
Precautions 12-6 12-6

Chapter F-13
Handling and Storage of
Samples and Sampling Records
Introduction 13-1 13-1
Handling and Storage 13-2 13-1
Written Record 13-3 13-7
Precautions 13-4 13-9

Chapter F-14
Backfilling Boreholes and
Excavations
General Safety Precautions 14-1 14-1
Grouting 14-2 14-1
Concrete 14-3 14-1

Appendix F-1
References and Bibliography

Appendix F-2
Artificial Ground Freezing for Undisturbed 
Sampling of Cohesionless Soils



EM 1110-2-1804
1 Jan 01

F-iv

Appendix F-3
Visual Identification of
Soil Samples


